Mechanical unloading leads to echocardiographic, electrocardiographic, neurohormonal, and histologic recovery.
Mechanical unloading during left ventricular assist device (LVAD) support may lead to cardiac recovery. Predictors of recovery, however, have not been identified. We aimed to evaluate the time course and durability of echocardiographic, electrocardiographic (ECG), histologic, and neurohormonal changes that occur with LVAD support and to screen for non-invasive markers of cardiac recovery. LVAD patients underwent monthly testing, including echocardiographic, ECG, and serum B-type natriuretic peptide (BNP) measurement. Paired myocardial tissue samples from implant and explant were also analyzed. Thirty-six LVAD patients were prospectively followed for an average of 101 +/- 99 days. Left ventricular ejection fraction (LVEF) and end-diastolic diameter (LVEDD) significantly improved at 30 days compared with pre-LVAD (19% +/- 6.6% vs 33% +/- 8.1%, 7.1 +/- 1.2 cm vs 4.9 +/- 1.0 cm, respectively; both p < 0.001), with no improvement thereafter. At 30 days, QRS duration and QTc interval were significantly decreased from pre-LVAD (both p < 0.05). There was a marked reduction in BNP, myocyte size, and collagen deposition with LVAD support (all p < 0.01). In screening for markers of recovery, the decrease in QTc was inversely related to LVEDD at 60 days. Changes in QRS and myocyte diameter also correlated with the improvement in LVEF at 30 days. No patients had sufficient recovery for device explantation. We demonstrate echocardiographic, ECG, histologic, and neurohormonal improvement during LVAD support. Cardiac recovery peaked by 60 days, and there was a trend toward progressive improvement in QRS duration with ongoing support. We report the association of ECG changes with echocardiographic and histologic improvements. Future prospective studies may yield important markers of recovery.